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Abstract: To reveal the niche differentiation of the Tetraponera species in China, the fauna and
distribution patterns of species of the genus were studied based on the specimens and data of

ecology and geographical distribution of Tetraponera species accumulated in the past 30 years in
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our country. A total of 13 species of the genus were found in China. The species of the genus has
a typical character of Oriental Region in the world zoogeographical division and posseses a
typical character of South China Zone in the Chinese zoogeographical division. It was revealed by
the study of distribution patterns that species of the genus were most abundant in Yunnan
Province. In addition, T. allaborans (Walker, 1859) had the widest ecological adaptation range
and niche. Meanwhile, T. notabilis Ward, 2001 had the narrowest ecological adaptation range and
niche. Species of the genus were most abundant in evergreen broadleaf forest and seasonal
rainforest, which mainly foraged on plants and on the surface of the ground. The niche
differentiation of species was further probed based on the results of faunal and distribution
patterns, and it was found that all the species of the genus in China showed obvious niche
differentiation in global and Chinese zoogeography, in the horizontal and vertical dimensions, in
habitat selection, and in foraging behavior. The research on niche width showed that 7. modesta
(Smith, 1860) had the widest ecological niche, and T. notabilis Ward, 2001 and T protensa Xu &
Chai, 2004 had the narrowest ecological niche. The niche width of species in the 11 habitat types
was generally large, and it showed that the community of Tetraponera species was relatively
stable and had strong adaptability in the 11 habitat types. The suitable area for Tetraponera in
China was predicted by using the MaxEnt model to simulate the potential distribution range of
species under current climate conditions. The conclusion is that the niche differentiation of the
Tetraponera species in China is obvious, the diverse landscape, climate, vegetation and
geographical isolation having provided a good ecological and geographical condition for niche
differentiation of the species of the genus. The results have provided a scientific basis for the
protection and utilization of the Tetraponera species in our country.
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(1852) #5r, FJ& T B H 4 Insecta B H Hymenoptera 5 F} Formicidae 14 1 i 801 £}
Pseudomyrmecinae, 437 T 1H KM B #H AL FAT Hi[X Chttps://antmaps.org) , HREIT4&EK D
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2.1 HFhEE
Ky REE, AIF R EAKBUEY R 13 4> DB K I Tetraponera rufonigra
(Jerdon, 1851)  [ME4HK MY T concava Xu & Chai, 2004 5= K4HK ML T binghami (Forel,
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KWL T, nitida (Smith, 1860) B 41K WL T. convexa Xu & Chai, 2004 #5491 ML T. microcarpa



Wu & Wang, 1990, X JEK MY T fircata Xu & Chai, 200423 E4HKMYL T. protensa Xu & Chai,
2004, BANKML T, allaborans (Walker, 1859) . FTLZ4HK WL T. amargina Xu & Chai, 2004,
PRI T modesta (Smith, 1860) « WLETiC% T-FE 1) 4 M. BANKIL T nigra (Jerdon,
1851) (RBHAEFRE, 1990, 1995: fRiE<x, 2002) FISRFE AL T aitkenii (Forel,
1902) (FRIE2%, 2002) J& T4 f iR, NN E RIX R R B 40 4L T birmana (Forel,
1902) (4R1EZs, 2002) AW ARSI T attenuata Smith, 1877 KR +4 (Ward,
2001) , PEASAHKIL T siggi (Forel, 1902) (fRIE<x, 2002) CAWAEIT AEANKIL T nitida
(Smith, 1860) HJZKF4 (Ward, 2001) .
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Table 1 Distribution of Tetraponera species in world zoogeographical regions and Chinese zoogeographical

zones
T FF B4 Hh R 57 o [ B At 2 X
LUE RS
World zoogeographical regions Chinese zoogeographical zones

Species names

A B C D E F a b c d e f g
MUK T. allaborans 1 0 1 0 0 0 1 1 1 0 0
SPEAK I T, modesta 1 0 1 0 0 0 1 0 1 0 0 0 0
HeSEANEKIL T nitida 1 0 1 0 0 0 1 0 0 0 0 0 0
LI BN T, rufonigra 1 0 0 1 0 0 1 0 0 0 0 0 0
MK . concava 1 0 0 0 0 0 1 1 0 0 0 0 0
X JEAKWL T. furcata 1 0 0 0 0 0 1 1 0 0 0 0 0
WIEMK I T, attenuata 1 0 0 0 0 0 1 0 1 0 0 0 0
WK T. microcarpa 1 0 0 0 0 0 1 0 1 0 0 0 0
FES KL T convexa 1 0 0 0 0 0 1 0 1 0 0 0 0
TGMEKI T, amargina 1 0 0 0 0 0 1 0 1 0 0 0 0
R T binghami 1 0 0 0 0 0 1 0 0 0 0 0 0
BRI T, notabilis 1 0 0 0 0 0 1 0 0 0 0 0 0
RIFMKIL T. protensa 1 0 0 0 0 0 1 0 0 0 0 0 0



41t Total 13 0 3 1 0 0 13 3 6 0 0 0 0
PR AT S E A EE (%) Percentage 100 0 231 77 0 0 100 23.1 462 0 0 0 0

E: A, REES B, WIES C WUME: D, FEMF E, B F BERGIES a, BEX: b, KX ¢ P d, B
X e HIRIX: £, FHX; g RILX. £, | RIRE M 0 LKRNBEH 5. Note: A, Oriental Region; B, Palearctic Region;
C, Australasian Region; D, Afrotropical Region; E, Nearctic Region; F, Neotropical Region; a, South China Zone; b, Southwest China
Zone; c, Central China Zone; d, North China Zone; e, Qinghai-Tibet Zone; f, Xinjiang-Inner Mongolia Zone; g, Northeast China Zone.

In the table, 1 meant present; 0 meant absent.
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Fig. 1 Distribution of Tetraponera species in China
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Note: This map was based on the standard map with the review number GS (2023) 2762 downloaded from the Standard Map Service

website of the National Bureau of Surveying and Mapping Geographic Information. The base map had not been modified. The same

below.
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o 2] 240K A0 70 T L A VAR 8 25 T A A I S B 285 T PRI P A U S A
SRZH A AR S AR 3 B0 A L 2 T A L A 20 S v 45 1 o 21 FR AR
e BT = 22U AR RS I NI FE RO AT R R JE SIS 5 M SR BT
ZERRAE L AR AN LR B PR (R R QAL T A ORI R A i, e R ARG
WAAE 770 m (R ER P B RSR . AR I e B A Ak B i, 153 2 000 my DB
U TR B A IR, R 43 m (R 2) o RERZ PEMIKC I B B A 8, Rk
5347 o
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Hh [ B A AR AR 11 28, Horh i SR AR ZE A R AR A B R
BA 9 Rl Z R N B AR OO LR AR AT AR AT RETRASAR . BbE N AR, ¥
MERE AR RN AR TR RAREA . TAR. REIX 3 AR R, & 3 B 1
B Al i, I8 4K SRR K & N fe i, 3R T 11 28R 8hs 2 e E AR
BN Z BB FPAR N SUS ZEK I AR, 20 B IG AF4HKI, RS
AN S0 KO ST 3 A3 b s e A i 5 B AN ISORT B 15 4K U 2T 2 ZRAE g
AR B E T ZE R AR (R 2) .
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Table 2 Habitats and vertical distribution of Tetraponera species from China

R A R SRR AL
Collected frequency in different habitats A R A E
LUL R HHRIEE (m) B
Species names AR
I 0 m Iv VvV VI VI VI IX XI  HA AD EDR

BeJEAKIL T attenuata 14 25 7 6 10 25 2 35 1 3 11 85~1 750 1665 T RW
MUKW T, allaborans 58 15 10 17 22 10 1 30 10 1 11 340~2 000 1660 T RW
YIS T, furcata 27 6 10 2 17 1 4 7 4 0 9 460~2 017 1557 B RW
LLBYNKIL T rufonigra 3 3 1 0 4 3 0 0 0 1 6 220~1 350 1130 55 M
FEAKAL T microcarpa 2 0 0 1 2 0 0 0 0 0 3 220~1210 990 B RN
RIS T. protensa 1 1 1 0 0 0 0 0 0 0 3 740~1 480 740 7 RN
M EAN KA 7. concava 0 1 2 0 0 0 1 0 0 0 3 900~1 600 700 A RN
He= 4N KWL T, nitida 3 0 0 0 0 1 0 0 0 0 2 43~675 632 % RN
TGANK I T. amargina 5 1 2 2 0 0 1 8 0 0 7 850~1 400 550 A RN
FERANKAL T binghami 1 2 0 0 0 0 0 0 0 0 2 460~700 240 WAEN



PRI T, convexa 0 0 1 1 0 0 0 0 0 0 0 2 1 120~1 270 150 WAEN

SIHAIKAL T, notabilis 0 1 0 0 0 0 0 0 0 0 0 1 770 0 PN

41t Total 9 9 8 6 5 5 5 4 3 3 3 — — — —

TEe T FEARREMAG I, SRR AR T, R IV, BHrbR: VL BFRRTRASM: VI, SR VIL de AR VIO
FWM: X, FRIMARHAEN: X, ik XTI, A HA, A8iAiE: AR, WRTEHE (m) ; AD, #k#% (m) : EDR,

AREREEE: RW, 8% M, 4 RN, B N, JE. AREIERNIRE R SRR B0 A 50s 2 R <500m, B

500~999 m, #4F; 1000~1499 m, H%F; 1500~1 999 m, #%; >2 000 m, %if#. Notes: I, Evergreen broadleaf forest; I, Seasonal
rainforest; III, Mountain rainforest; IV, Conifer forest; V, Conifer-broadleaf mixed forest; VI, Warm artificial forest; VII, Deciduous
broadleaf forest; VIII, Monsoon forest; IX, Dry-hot valley savanna shrub; X, Bamboo forest; XI, Grass land; HA, Habitat amount; AR,
Altitude range (m); AD, Altitude difference (m); EDR, Ecological adaptation range; RW, Relatively wider; M, Medium; RN, Relatively
narrower; N, Narrow. The ecological adaptation range was divided according to the altitude difference in vertical distribution of species:

<500 m, narrow; 500~999 m, relatively narrower; 1 000~1 499 m, medium; 1 500~1 999 m, relatively wider; > 2 000 m, wide.

234 WHELT
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Table 3 Forage and nesting sites of Tetraponera species from China

BB TR BRI R PAEL
o Rt = FLLb
LUL LR Collected frequency in different forage R Collected frequency in different
} &t o &t
Species names places nesting sites
FLA NSA
A B C D a b c
BIEMK W T, attenuata 85 38 5 1 4 2 0 0 1
MUK T. allaborans 21 51 12 0 3 1 1 1 3
NJEHKWL T furcata 57 16 5 0 0 0 0 0
RIFMK I T. protensa 1 1 1 0 3 0 0 0 0
LYK T rufonigra 6 7 0 0 2 2 0 0 1
MJE40 KWL T. concava 2 2 0 0 2 0 0 0 0
e KA T, nitida 3 1 0 0 2 0 0 0 0
TGAMKIW T. amargina 15 6 0 0 2 0 0 0 0
WAL T microcarpa 4 0 0 0 1 1 0 0 1
FERANKIL T binghami 0 3 0 0 1 0 0 0
FES KL T convexa 2 0 0 0 1 0 0 0 0



BRI T, notabilis 0 1 0 0 1 0 0 0 0
41t Total 10 10 4 1 — 4 1 1 —

A, L B, MR C, IR D, KW a BHEN: b, F5AKRM; ¢, #13R. Note: A, On the plant; B, On the ground;
C, In soil; D, Inside dead wood; a, Inside tree hole; b, Inside dead wood; ¢, On the ground. FLA , Forage place amount; NSA, Nesting site

amount.
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o AT T AR AL TE AR ATEFEIE 1~6 Z 18] P 4HKE T modesta (Smith, 1860) 524
L5 TE R, RIS B KB T protensa Xu & Chai, 2004 2425475 7 1]
Yikhe 75 11 MRS T, IR BUR YR A 2S00 08 AR JERITE 1.5~6.0 2 [0] (K 4) . I
JEAIKIL T. attenuata Smith, 1887 AEASALE RN, ST IA AL 5 B e/ . AP
AL TE BE R BN g B m . AR 204K, SR, L4 aK

VRBAKIL. MR, SR, AR, IR K. Sk b
G MK BUB VI E & 48 X AL A AL 08 BE# O /), R B A B M b 28 X I BEVE AR E
ENRE I ZE s 1R 11 BB A T RS AL TR FE AR R, 3R B 4H K ISR YRR 7E - A 12
B RER BT E , 1ERLAE TR .
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Table 4 Niche width indices of Tetraponera species from China in both vertical and horizontal range

ANIE] 3 AT S F A ) A A5 SEJE Bi

YFh 4 Fr Species names Niche width (Bi) of species with different distribution ranges
K FYEH Vertical range 3 H i [ Horizontal range
WIEMKI T, attenuata 1.08 5.96
MUK T, allaborans 1.21 5.56
XIEMKIL T. furcata 1.03 491
I BANKIY T rufonigra 1.29 5.00
WK T microcarpa 5.56 2.78
RIBANKIL T. protensa 1.00 3.00
NS T concava 1.60 2.67
WKL T nitida 3.57 1.60
TGN T. amargina 1.10 428
FEIRAIKIL T binghami 3.77 1.80
B KL T convexa 1.80 2.00
BRI T notabilis 1.00 1.00
T T modesta 6.00 —
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Fig.2 Suitable distribution regions of Tetraponera in China
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(R RAEK AR BRIRJE 4K O A XAEA T . LA B HTE H, 4K
JEARIAE A BRI [ 2 4 b 3 XK R AR S AL oAl o B

WOKF o i K, A R AR AR (38 A B DA R AR . 78 13 M2
H, BRI T 12 NE G, RIVBBIFIYBE ) TERaKu. S
KWGX 3 ANFPor AT 7~8 Ny, RILH REFMHBEE /T 5= R BORDG R 40K B0 A
T 4~5 NEG, TEREE IR LRI, BRI, BN MS4HK . [



HARKBOX 5 MR AT 2~3 DEG, JREETELZE ;s 1T AR 4 WORT 756 240 AN o A
T IAEG, PHEEIRE. VKPR, K BUE A R A S0 K48 7y
WRFERIE . BEAh, fERIMAKBURYIF 2 ATl 12 DN E T, ZRERNIRZIE 124, &
rr T HAE Y, 5 AT L X OF B 2R AR AT 58 (FRIES, 2002;

~

RIES%E, 2022) « SamAM, AR 6 MR, GIBH MUK 3 MR, B
S (Wallace, 1876) 3[R TG B MEE BWMEE R, BENE SR
FREEA K (Wegener, 2006) o A WLHWER . M. AEBE R 22 A0 R0 Hb EE G B 0 40K R 90 Fh

AL AT A T MR AN A S A

e HL ARG 2R 7 AR AR SO A O (308, 2017) o BEAE TR ELA AT
2 R G, RGE RIS AR AR S 58 B o ARAE T B A IR R 2 R R A S
TR, B BUR 13 MIFIRI N TE . P BOE . BAE 4 25, g ANk s
e H S ZEIAF] 1665 m, AR AT IR A B Rl TR AR AE 770 m MR &
SRR, RIS R Y. ERIRFh T, HEAR IR X A A 2R, RBCHEANE
VMRS AL RRFE A . FETE B b, ANTR] 1R DX TR 536 A AR [R] s i (2 S35
G, 20160 o AR B EIEAR 2 017 m BIRARIEIR 43 m, HKBUR 13 M2 HE R T A
TR B 5 B SERAY, AR T BRARSR S OC R AH I Y Fh (8] (1 36 4+ AN L AE

WS LRSS AT R I, 8 SR bR L 21 1k W AR LU R PRI 3 S A B e i S B 2 ) 4
KU A TR RAEA . AR FEAX 3 RA S i A S D IRl . R R
FEARER L« ORISR A AR B RN SRR, BE VISR AL A BRI B BRI
Y FTASE T (McGlynn, 2006) , T B4 25 14 fA7 57 04 A2 455 1] B 5 SO ATG 284 ed s 7 ok )
80> (Shik and Kaspari, 20100 o H B4R YRS AR ST AR B 22 AR, R4
WCFIAA A T DAREE T 11 A b, AR SRS CVE AR, AR B 2
TEATIER AR, RSO A R N o AR 10 AP S AR BER AR ARF,  BIE AR
SRS FE A FE R, MWRFIECE , HXS A [F AR SR R i AN o AT WA [F) 9 i) AR 25 Ar
SIACTER AR BRI £ R .

i3S MaxEnt A2 785 (57 AL 0V 78 5 M6 20K U 7 A IR PR B R 17 A, 45 SRR EHIREE (i
TEVHRE. FRE. SEMEARESERE MK (BT HBKE. RAZERKEARK
IKEAERRED WA BB R A0 1 R EAEER 7. 5% EES% (2023) LB H%
(2016) . Guilherme et al. (2021) HIBFFLEE FARLL. MGEKISUE YA E L X 70 A0 BKRE
O AR X 32 AR TR UG VAT AR MO X o ZRIR-VETRI VR UM 23 R 2k, IR U Y 1) S vty
REVE R E B (ZERUNEE, 2018) , 1AL ARG ML IXOE B IR . BEK . MR SRR T
SRR SR AR S AARL, MR 2R R

WAL (1 T e 2 FE P R R A R S Y ) 58 S AR IR R I BE ) (O EM%AE, 2016 .
TR, ISR B A RN o AR BB S 2 ARAH XSS K /)N e A i K o i s 4 et 7 AR S A



e B 2SR, T HIX SRR S0 ) 5 AT N AHSC (Kaspari and Weiser, 2000) o A
REITEEEE N, KBRS R 05 SR 22 5 W2, AN R B R R 40
B B3, PEMKBUY R E kiR L, WORIRIEUR K, T SRR BN AE 1
FE P BERIR 1 IR AFEFIIMEE RN, ESEE AR, 5 o &2 i
I REEAN TR o AT DA IR A [ A0 7E B8 647 07 TR I AR S AL A4k, R R B AN
AR AFE, X5 ZBYFEAMER N R G IR B AR5 DI RERHIE S8 bn L AFAE
ZESEAT O AR A 32 EAE R A BT, AB/RERT AR A RIS L, RIS 554 P B A7
PR, REBIRLF RBADFI SO IS, AR ERN A .
32 #Hig

AT 25 30 4F AR B IR E I K BUB IR AR A . ARSI IR AR HEE, T 18
YR X B AR, AR EAKBUR YR 13 Ao ZBYRIE SRS Y B X R
T BAT AR PR FURAE, L2 I 24 i 2R X R b B AR R R E . A AR R T R
ZHA MK BUR IR B E IR SO AR 2 T8 IV AN A 25 7 F T (R, T SR AR 4
WS A 2 3 I S AR A A B 7 (A s i SR B R ZR AT PE AR R A S P e - s
JEP R EAEAA Y AR A AR X R RN AR SR AT ST 4G R — SR T R I A S AT
GGG, R E A U PR 7E A BN o E B b B b KPR AR b TER R
ARSERIE R b E S BAT AT TR I S AL B . ARSI AR, PR
KM AR, BRI BORI ISR A AR A o 11 B S Wb i AR A B 5
FEB R, LK BURYIME 11 RAEBT B BONE, & MRE /)8R . FIH MaxEnt
BRI LE 24 B U5 2% 10 N BT AE S A I, S50 1 0K U A rb B AR 2R X ik 2518
YO E A BUR YR A AL AW S, M3, S R I 2 AL RN H R RS B D9z R P i
AESAL AR T RAF ARSI S A
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